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1
SUTURE RETENTION DEVICE

This application claims priority to U.S. Provisional Appli-
cation No. 61/599,687, filed Feb. 16, 2012, which is hereby
incorporated by reference herein.

BACKGROUND

The present invention relates generally to medical devices
and more particularly to a device to retain a suture.

Suture retention devices are sometimes used in percutane-
ous direct feeding methods to secure a tethering suture to the
exterior of a patient. In such methods, a gastrostomy or gas-
trojejunostomy tube is inserted through a patient’s abdominal
wall and stomach or jejunum wall to provide nutrients
directly to the gastrointestinal tract. A wide range of medical
diseases and conditions may require a patient to be fed by this
type of feeding method, such as esophageal cancer, anorexia,
Chrome’s disease, and neurodegenerative disorders, such as
multiple sclerosis.

In order to maintain the wall of the stomach or jejunum in
the proper location for feeding through the gastrostomy or
gastrojejunostomy tube, anchors may be placed against the
interior wall of the stomach or jejunum. Tethering sutures
attached to the anchors may pass through the wall of the
stomach or jejunum and the abdominal wall, and the loose
ends of the sutures may be secured against the exterior of the
patient’s abdominal wall either by directly suturing the teth-
ering suture to the patient’s tissue or with various types of
suture retention devices. As a result, the stomach or jejunum
can be pulled against the interior surface of the abdominal
wall so that the depth of the stomach or jejunum is precisely
located. The lateral position of the stomach or jejunum is also
controlled since the stomach or jejunum is prevented from
moving relative to the abdominal wall.

Although suture retention devices are particularly useful in
direct feeding medical procedures, suture retention devices
may also be used in other medical procedures as well.

SUMMARY

A suture retention device is described. The device has a
housing with an inner cavity and a sliding body within the
inner cavity. A spring biases the sliding body toward one side
of the inner cavity to enmesh a first and second gripping
surface. A suture hole extends through the housing and is
located so that a suture extending through the suture hole is
enmeshed with the first and second gripping surfaces in a
locked state. An actuator may be used to separate the first and
second gripping surfaces to unlock the device and allow the
suture to freely slide through the suture hole. The inventions
herein may also include any other aspect described below in
the written description, the claims, or in the attached drawings
and any combinations thereof.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF
THE DRAWINGS

The invention may be more fully understood by reading the
following description in conjunction with the drawings, in
which:

FIG. 1is a cross-sectional view of a suture retention device
in a locked state;

FIG. 2 is a cross-sectional view of the suture retention
device in an unlocked state;
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FIG. 3 is a side view of the suture retention device securing
a suture against a patient’s abdominal wall in a gastropexy
procedure;

FIG. 4 is a cross-sectional view of the suture retention
device, showing the actuator being removed;

FIG. 5 is a side-exploded view of the suture retention
device, showing the individual components of the suture
retention device;

FIG. 6 is a perspective-exploded view of the suture reten-
tion device, showing the individual components of the suture
retention device;

FIG. 7 is a perspective view of a first housing of another
suture retention device;

FIG. 8 is a perspective view of a second housing of the
suture retention device;

FIG. 9 is a perspective view of an actuator of the suture
retention device;

FIG. 10 is a perspective view of a sliding body of the suture
retention device;

FIG. 11A is a top view of the suture retention member of
FIGS. 7-10, showing the suture retention device in a locked
state;

FIG. 11B is a side view of the suture retention device of
FIG. 11A;

FIG. 12A is a top view of the suture retention member of
FIGS. 7-10, showing the suture retention device in an
unlocked state; and

FIG. 12B is a side view of the suture retention device of
FIG. 12A.

DETAILED DESCRIPTION

Referring now to the figures, and particularly to FIGS. 1
and 2, a suture retention device 10 is shown. Preferably, the
suture retention device 10 includes a first housing 12, a sec-
ond housing 14, a sliding body 16, a spring 18, and an actuator
20. The first and second housings 12, 14 define an inner cavity
22 with a first side 24 and a second side 26. Preferably, the first
housing 12 defines the first side 24, and the second housing 14
defines the second side 26, with the first and second side 24,
26 being opposite from each other. The first side 24 of the
inner cavity 22 is provided with a first gripping surface 28,
which may be a series of teeth 28. The first housing 12 is also
provided with a suture hole 30 that extends laterally through
the walls of the first housing 12. The suture hole 30 may be
positioned along the first housing 12 so that the suture hole 30
passes through the inner cavity 22 adjacent the first gripping
surface 28.

The sliding body 16 is located within the inner cavity 22
and is sized to slide longitudinally within the inner cavity 22.
The sliding body 16 is provided with a second gripping sur-
face 32 that is designed to enmesh with the first gripping
surface 28. Thus, where the first gripping surface 28 is a series
of' teeth 28, the second gripping surface 32 may be a series of
teeth 32 that interlock with the teeth 28 of the first housing 12.
Although the teeth 28, 32 are shown in the figures with sharp,
pointed tips, it is also possible for the teeth 28, 32 to have flat
tips or other shaped tips, and the corresponding recesses may
have flat bottoms or other matching shapes if desired. A
compression spring 18 may be positioned between the sliding
body 16 and the second housing 14 so that the spring 18 is
compressed between the second side 26 of the inner cavity 22
and the rear surface 34 of the sliding body 16 opposite from
the second gripping surface 32. Thus, the spring 18 biases the
sliding body 16 toward the first side 24 of the inner cavity 22
to enmesh the first and second gripping surfaces 28, 32.
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The actuator 20 extends through an opening 36 in the first
housing 12 to engage the sliding body 16 and extends at least
partially outside of the first housing 12. As shown in FIGS.
5-6, the portion of the actuator 20 extending through the first
housing 12 may be two arms 38 that extend through two
corresponding openings 36 in the first housing 12. Preferably,
the arms 38 extend through the first side 24 of the inner cavity
22. The portion of the actuator 20 that extends outside of the
first housing 12 includes an operator engageable surface 40 in
the form of a button 40 that may be pressed by an operator’s
finger 42.

As shown in FIGS. 1 and 2, the suture retention device 10
may have a locked state and an unlocked state. In the locked
state, shown in FIG. 1, the spring 18 biases the second grip-
ping surface 32 of the sliding body 16 against the first grip-
ping surface 28 of the first housing 12. As a result, a suture 44
extending through the suture hole 30 is enmeshed between the
first and second gripping surfaces 28, 32, which prevents the
suture 44 from being drawn through the suture hole 30. In the
unlocked state, shown in FIG. 2, and operator pushes the
engageable surface 40 of the actuator 24 toward the first
housing 12 with one finger 42 and restrains the device 10 by
placing another finger 46 on the second housing 14. As a
result, the arms 38 press the sliding body 16 against the spring
18 to separate the first and second gripping surfaces 28, 32
from each other. This allows the suture 44 to freely slide
through the suture hole 30 in the unlocked state. The engage-
able surface 40 of the actuator 20 may abut against the first
housing 12 to indicate that the device 10 is unlocked.

As shown FIG. 3, the suture retention device 10 may be
used to secure a suture 44 with an anchor 48 against a
patient’s abdominal wall 50. For example, gastropexy is one
example of how the suture retention device 10 may be used.
Gastropexy procedures are typically performed by initially
identifying the medial edge of the liver using CT scan or
ultrasound. The stomach 52 is then insufflated with air using
a nasogastric catheter until adequate distention is achieved.
Using fluoroscopy, a location is chosen that allows as direct a
vertical needle path as possible. A feeding tube insertion site
is then determined and a gastropexy pattern is defined by
placing three marks equidistant from the feeding tube inser-
tion site in a triangular configuration. However, it is under-
stood that a different number and different pattern could be
used as desired. Approximately 2-3 cm between the insertion
site and the suture anchor 48 sites is typically allowed to
prevent interference between the anchors 48 and the feeding
tube. A luer slip syringe containing one to three mL of sterile
water is then attached to the hub of the needle. Under fluoro-
scopic guidance, the needle (preloaded with an anchor 48 and
suture 44) is inserted with a single, sharp thrust through one of
the marked corners of the triangle until it is within the gastric
lumen. The simultaneous return of air into the syringe and
fluoroscopic visualization confirms correct placement. The
syringe is then removed from the needle and the suture 44
extends out from the hub of the needle. At this point, the
anchor 48 is dislodged from the needle. This can be accom-
plished by inserting a wire guide through the needle, which
forces the anchor 48 out, or by pushing down on the needle
hub, which triggers an inner cannula to move towards the
distal end of the needle, allowing the anchor 48 to be pushed
out. After the anchor 48 is dislodged, the needle is withdrawn,
and the anchor 48 is pulled until it is flush against the gastric
mucosa 52 (stomach wall 52). At this point of the procedure,
the suture 44 must be secured and locked so that the anchor 48
remains pulled tightly against the stomach wall 52. This can
be accomplished through use ofthe suture retention device 10
described herein.
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The suture retention device 10 may be provided as part of
a gastrointestinal suture anchor kit for gastropexy procedures.
The gastrointestinal suture anchor kit may include the anchor
48 tied to the suture 44, with the anchor 48 being housed
inside the needle, and the suture 44 extending out the distal
opening of the needle. As noted above, the gastropexy proce-
dure may be used to pull the stomach wall 52 against the
abdominal wall 50 prior to placing a feeding tube. Once the
desired location for the suture anchor 48 has been established,
the physician punctures the abdominal and stomach walls 50,
52 with the needle. While the needle extends through the
abdominal and stomach walls 50, 52, the suture 44 extends
from the distal opening of the needle within the stomach 52,
and extends along the exterior of the needle though the stom-
ach and abdominal walls 50, 52. Once the needle is inside the
stomach 52, the physician may use a wire guide to push the
anchor 48 out of the needle. During this procedure, the suture
retention device 10 may rest in an out of the way location,
with the suture 44 being prethreaded through the suture hole
30. When the anchor 48 is outside the needle and in the
stomach 52, the needle may be removed. The suture retention
device 10 may then be slid along the suture 44 to tighten the
device 10 against the abdominal wall 50. Alternatively, the
anchor 48 and suture 44 could be initially placed without the
suture retention device 10 being threaded onto the suture 44,
and the suture 44 could be threaded through the suture hole 30
after the suture anchor 48 is positioned within the stomach 52.

The physician may then unlock the suture retention device
10 by pushing the actuator 20 to allow the suture 44 to freely
slide through the suture retention device 10. While the suture
retention device 10 is unlocked, the physician pulls on the
suture 44 to tension the suture 44 and pull the stomach wall 50
against the abdominal wall 52. While tension is maintained on
the suture 44, the suture retention device 10 is slid along the
suture 44 toward the abdominal wall 52 until the device 10
contacts the abdominal wall 52. Once the suture retention
device 10 touches the patient’s skin and the appropriate ten-
sion is reached, the physician releases the actuator 20. This
causes the suture retention device 10 to lock the suture 44 in
place dueto the spring 18 biasing the first and second gripping
surfaces 28, 32 together. If the physician desires to readjust
the tension on the suture 44, the physician can push the
actuator 20 again to unlock the suture retention device 10 and
slide the suture 44 through the suture hole 30 to readjust the
tension.

As shown in FIG. 4, when the physician feels the suture
retention device 10 is in its proper place and has proper
tension, the physician may remove the actuator 20 to perma-
nently lock the suture retention device 10. By providing a
permanently locked state, the patient cannot accidentally
move the suture retention device 10. This is important
because the suture anchor 48 may be in place on the patient
for up to two weeks, and accidental release of the suture
anchor 48 could allow the stomach wall 50 to separate from
the abdominal wall 52, which might dislodge the feeding tube
or apply tension to the feeding tube. Preferably, the actuator
20 is retained on the suture retention device 10 with enough
force to prevent the actuator 20 from being inadvertently
removed, but is removable when the actuator 20 is intention-
ally pulled from the suture retention device 10. After the
feeding procedure is complete, the physician could reinsert
the actuator 20 into the suture retention device 10 to unlock
the device 10 and free the suture 44. However, it is preferable
instead to cut the suture 44 between the suture retention
device 10 and the patient’s skin to release the suture retention
device 10. The anchor 48 and the remnant of the suture 44
may then pass through the patient’s digestive tract.
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In order to retain the actuator 20 on the suture retention
device 10 to prevent inadvertent removal, and allow the actua-
tor 20 to be intentionally removed, arms 38 of the actuator 20
are provided with tabs 54 that engage stop surfaces 56 on the
firsthousing 12. Preferably, the tabs 54 and arms 38 are made
from a flexible material that allows the arms 38 and tabs 54 to
flex when a physician pulls on the actuator 20 with the phy-
sician’s fingers 58 to free the actuator 20 from the first and
second housing 12, 14. As shown in FIG. 4, the tabs 54 may
be located on the arms 38 that extend into the inner cavity 22
and press against the sliding body 16. Thus, in the embodi-
ment of FIG. 4, the stop surfaces 56 are located inside of the
firsthousing 12. However, as further described below, the tabs
54 may be located on a different arm if so desired. Preferably,
the force required to remove the actuator 20 from the suture
retention device 10 is between about 1 to about 5 N. This may
be accomplished by making the tab 54 and arms 38 out of a
material having a Shore D durometer between about 30 to
about 70. In addition, the interference between the tabs 54 and
the stop surfaces 56 is preferably about 0.003" to about
0.007". Further, in order to prevent the biasing force of the
spring 18 from dislodging the actuator 20, it is preferred that
the sliding body 16 abut against the inner cavity 22, for
example between the first and second gripping surfaces 28,
32, so that the tabs 54 are not biased against the stop surfaces
56 by the spring 18.

As shown in FIGS. 5-6, the suture retention device 10 may
be assembled by sliding the sliding body 16 into the inner
cavity 22 of the first housing 12. The spring 18 may then be
installed behind the sliding body 16, and the second housing
14 may be attached to the first housing 12 to trap the sliding
body 16 and spring 18 within the inner cavity 22. However, it
may be preferable to thread the suture 44 through the suture
hole 30 before the sliding body 16 is inserted into the inner
cavity 22 to make threading the suture 44 easier. The first and
second housings 12, 14 may be attached to each other with an
adhesive, snap fit, or with threads 86, 88 as shown in FIGS. 7
and 8. The actuator 20 may then be assembled onto the suture
retention device 10 by pushing the arms 38 through the open-
ings 36 in the first housing 12, which causes the tabs 54 to flex
over the stop surfaces 56. Although the components of the
suture retention device 10 may be made in various ways, it
may be preferable to form the actuator 20, first housing 12,
second housing 14, and sliding body 16 by injection molding
using a high density polyethylene. However, due to the flex-
ibility desired for the actuator 20, it may be preferable to form
the actuator 20 from low density polyethylene.

Turning the FIGS. 7-12B, another embodiment of the
suture retention device 60 is shown. The first housing 62,
second housing 64, actuator 66, and sliding body 68 are
similar to the components described above, and thus, it is
unnecessary to repeat all of the details already described
above. One difference with the embodiment of FIGS. 7-12B
is that the tabs 70 are located on external arms 72 that extend
along the outer surface of the first housing 62. Thus, the
internal arms 74 are not provided with tabs and are only used
for pressing against the sliding body 68. The first housing 62
is also provided with external flat surfaces 76 for the arms 70
to the slide along and grooves 78 that receive the tabs 70. The
stop surface 80 is defined by the end of the grove 78 nearest
the openings 82 in the first housing 62. As with the embodi-
ment described above, it is desirable for the removal force to
be between about 1 to about 5 N; the durometer of the arms 72
to be between about 30 to about 70 Shore D; and interference
between the tabs 70 and the stop surfaces 80 to be about
0.003" to about 0.007". The width of the arms 72 in the
direction of flexing is also preferably about 0.035" to about
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0.075". Further, it is preferable that the abutment between the
sliding body 68 and the inner cavity 22 of the first housing 62
prevents the spring 18 from biasing the tabs 70 against the
stop surfaces 80.

As shown in FIG. 10, the sliding body 68 may also be
provided with araised rib 84 that slides along a corresponding
slot in the first housing 62. The raised rib 84 may be used as
aguide surface to control movement between the sliding body
68 and the first housing 62, and may also be used to orient the
sliding body 68 to the first housing 62 if the first and second
gripping surfaces 28, 32 are provided with asymmetrical sur-
faces that require the sliding body 68 to be oriented in a
particular way. However, the raised rib 84 may also be omit-
ted if so desired.

The locked and unlocked states of the suture retention
device 60 are shown FIGS. 11A-12B. FIGS. 11A and 11B
show the suture retention device 60 in the locked state, while
FIGS. 12A and 12B show the suture retention device 60 in the
unlocked state. FIG. 11A shows the locked state from a view
facing the suture hole 30. As shown, the internal arms 74
protrude through the openings 82 in the first housing 62 to
extend inward toward the inner cavity 22. The external arms
72 extend partially along the flat outer surfaces 76 of the first
housing 62. In FIGS. 11A and 12A, the outer surface transi-
tion between the first and second housings 62, 64 appears
stepped, but preferably this stepped transition only occurs at
the flat surfaces 76 around the outer groove 78 in the first
housing 62. In contrast, FIGS. 11B and 12B show that the
transition between the first and second housings 62, 64 is
smooth around the rest of the suture retention device 60. FIG.
11B shows the locked state in a view 90° from the view of
FIG. 11A. As shown, the external arms 72 are positioned so
that the tabs 70 are adjacent the stop surfaces 80 in the locked
state. In FIGS. 12A and 12B, the suture retention device 60 is
shown in the unlocked state, which requires a physician to
push the actuator 66 to bias the spring 18 and separate the first
and second gripping surfaces 28, 32. As shown, the engage-
able button 40 may abut against the first housing 62 in the
unlocked state to indicate that the suture 44 is freely slidable
through the suture hole 30. As shown in FIG. 12B, the length
of the outer groove 78 is sized to allow the tab 70 to slide
within the groove 78 between the locked and unlocked states.

While preferred embodiments of the invention have been
described, it should be understood that the invention is not so
limited, and modifications may be made without departing
from the invention. The scope of the invention is defined by
the appended claims, and all devices that come within the
meaning of the claims, either literally or by equivalence, are
intended to be embraced therein. Furthermore, the advan-
tages described above are not necessarily the only advantages
of the invention, and it is not necessarily expected that all of
the described advantages will be achieved with every embodi-
ment of the invention.

I claim:

1. A suture retention device, comprising:

a housing comprising an inner cavity and a first gripping

surface disposed along a first side of said inner cavity;

a sliding body disposed within said inner cavity and com-
prising a second gripping surface;

a spring disposed within said inner cavity and biasing said
sliding body toward said first side of said inner cavity to
enmesh said first and second gripping surfaces;

a suture hole extending through said housing and disposed
such that a suture extending through said suture hole is
enmeshed between said first and second gripping sur-
faces when said spring biases said sliding body toward
said first side of said inner cavity;
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an actuator disposed at least partially outside of said hous-
ing, said actuator comprising an operator engageable
surface outside of said housing, wherein said actuator
biases said spring and slides said sliding body away from
said first side of said inner cavity to separate said first
and second gripping surfaces when an operator engages
said engageable surface, a suture thereby be slidable
through said suture hole;

wherein said actuator comprises a tab that prevents said

actuator from being inadvertently removed from said
housing, said tab being flexible so that said actuator is
removable from said housing by intentionally pulling
said actuator from said housing, said tab engages a stop
surface on said housing to prevent inadvertent removal,
and said tab is disposed on a second arm extending along
an outer surface of said housing and said stop surface is
disposed along said outer surface.

2. The suture retention device according to claim 1,
wherein said first and second gripping surfaces comprise
interlocking teeth.

3. The suture retention device according to claim 1,
wherein said housing comprises a first and second housing,
said second housing comprising a second side of said inner
cavity opposite from said first side.

4. The suture retention device according to claim 1,
wherein said housing comprises a first and second housing,
said first and second housings being threadably engaged.

5. The suture retention device according to claim 1,
wherein said spring is disposed between a second side of said
inner cavity opposite from said first side and a rear surface of
said sliding body opposite from said second gripping surface.

6. The suture retention device according to claim 1,
wherein said actuator comprises a first arm extending through
said first side of said inner cavity, said first and second grip-
ping surfaces being separated from each other when an opera-
tor pushes said operator engageable surface towards said
housing, said first arm thereby pressing said sliding body
against said spring.

7. The suture retention device according to claim 1,
wherein a force required to remove said actuator is between
about 1 to about 5 N.

8. The suture retention device according to claim 1,
wherein a durometer of said tab is between about 30 to about
70 Shore D.

9. The suture retention device according to claim 1,
wherein an interference between said tab and said stop sur-
face preventing inadvertent removal is about 0.003" to about
0.007".

10. The suture retention device according to claim 1,
wherein said spring is restrained due to said sliding body
abutting against said inner cavity, said tab thereby not being
biased against said stop surface by said spring.

11. The suture retention device according to claim 1,
wherein a force required to remove said actuator is between
about 1 to about 5 N, a durometer of said tab is between about
30 to about 70 Shore D, and an interference between said tab
and said stop surface preventing inadvertent removal is about
0.003" to about 0.007".

12. The suture retention device according to claim 11,
wherein said spring is restrained due to said sliding body
abutting against said inner cavity, said tab thereby not being
biased against said stop surface by said spring.

13. The suture retention device according to claim 12,
wherein said spring is disposed between a second side of said
inner cavity opposite from said first side and a rear surface of
said sliding body opposite from said second gripping surface,
and said actuator comprises a first arm extending through said
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first side of said inner cavity, said first and second gripping
surfaces being separated from each other when an operator
pushes said operator engageable surface towards said hous-
ing, said first arm thereby pressing said sliding body against
said spring.

14. The suture retention device according to claim 13,
wherein said first and second gripping surfaces comprise
interlocking teeth, said housing comprises a first and second
housing, said second housing comprising said second side of
said inner cavity opposite from said first side, and said first
and second housings being threadably engaged.

15. The suture retention device according to claim 1,
wherein said first and second gripping surfaces comprise
interlocking teeth, said spring is disposed between a second
side of said inner cavity opposite from said first side and a rear
surface of said sliding body opposite from said second grip-
ping surface, and said actuator comprises a first arm extend-
ing through said first side of said inner cavity, said first and
second gripping surfaces being separated from each other
when an operator pushes said operator engageable surface
towards said housing, said first arm thereby pressing said
sliding body against said spring.

16. A suture retention device, comprising:

a housing comprising an inner cavity and a first gripping

surface disposed along a first side of said inner cavity;

a sliding body disposed within said inner cavity and com-
prising a second gripping surface;

a spring disposed within said inner cavity and biasing said
sliding body toward said first side of said inner cavity to
enmesh said first and second gripping surfaces;

a suture hole extending through said housing and disposed
such that a suture extending through said suture hole is
enmeshed between said first and second gripping sur-
faces when said spring biases said sliding body toward
said first side of said inner cavity;

an actuator disposed at least partially outside of said hous-
ing, said actuator comprising an operator engageable
surface outside of said housing, wherein said actuator
biases said spring and slides said sliding body away from
said first side of said inner cavity to separate said first
and second gripping surfaces when an operator engages
said engageable surface, a suture thereby be slidable
through said suture hole;

wherein said actuator comprises a tab that prevents said
actuator from being inadvertently removed from said
housing, said tab being flexible so that said actuator is
removable from said housing by intentionally pulling
said actuator from said housing, said tab engages a stop
surface on said housing to prevent inadvertent removal,
aforce required to remove said actuator is between about
1 to about 5 N, a durometer of said tab is between about
30 to about 70 Shore D, and an interference between said
tab and said stop surface preventing inadvertent removal
is about 0.003" to about 0.007".

17. The suture retention device according to claim 16,
wherein said tab is disposed on a first arm extending into said
housing and said stop surface is disposed within said housing.

18. The suture retention device according to claim 16,
wherein said tab is disposed on a second arm extending along
an outer surface of said housing and said stop surface is
disposed along said outer surface.

19. The suture retention device according to claim 18,
wherein said actuator comprises a first arm extending through
said first side of said inner cavity, said first and second grip-
ping surfaces being separated from each other when an opera-
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tor pushes said operator engageable surface towards said
housing, said first arm thereby pressing said sliding body
against said spring.

20. The suture retention device according to claim 19,
wherein said spring is restrained due to said sliding body 5
abutting against said inner cavity, said tab thereby not being
biased against said stop surface by said spring.

#* #* #* #* #*
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